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Abstract
Aims: The aim of this article is to assess baseline physical activity patterns in patients with alcohol use disorders (AUD). It examines 
the relationships between physical activity and alcohol consumption among patients with AUD.
Methods: The study sample consisted of 119 consecutive patients, hereof 85 men. The International Physical Activity Questionnaire 
(short form) is used for assessing patterns of physical activity in participants. The Time-line-follow-back method is used for assessing 
alcohol consumption. Descriptive analysis and logistic regression analyses are conducted.   
Results: At the time for initiation of treatment for alcohol use disorder, participants had performed vigorous physical activity (VPA) 1.6 
days and moderate physical activity (MPA) 2.8 days of the last 7 days prior to treatment start. During the month prior to treatment start, 
the participants had 18 drinking days, and consumed a mean of approximately 50 units of alcohol per week. The proportion of the sample 
that reached minimum total physical activity guidelines was 80%. 
Conclusions: AUD patients were mostly physically active. Alcohol use was not a predictor for physical activity. 
Trial registration: Current Controlled Trials ISRCTN74889852. Registered 11 July 2013.
Keywords: Physical Activity; Alcohol Use Disorder; IPAQ; Baseline Assessment; Health Behaviour
People with low education tend to be exposed to many risk factors over their life course like the stress of unemployment, unhealthy 
living with smoking and obesity etc., and additionally, some risk factors interact with each other – i.e. the health effect of one cause is 
stronger in the presence of another cause.  That is why some people are more vulnerable – or less resilient – than others to the effects of 
adverse conditions. In other words, risk factors tend to cluster in sub-populations: Smokers tend to exercise less frequent than non-smok-
ers, and unhealthy diet is often followed by other unhealthy lifestyle habits [1]. 
In the western societies, however, large alcohol intake seems to be a lifestyle factor that to some extent shows a slightly different picture 
than the above. For instance, prior research has indicated a positive relationship between physical activity and both alcohol consumption 
frequency and heaviness [2,3]. Hence large alcohol intake, and even an alcohol consumption above the recommended maximum limits 
seems to be relative common among sub-groups that in other respects are considered healthy and perform healthy lifestyles, like for 
example perform regular physical exercise. 
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The positive association between psycical exercise and rather high alcohol intake may, however,  dissapear if the drinking exceeds a 
certain limit, just as individuals with lower socioeconomic status additionally may appear to be more vulnerable to tangible problems 
and consequences of alcohol consumption [4]. Alcohol use disorder (AUD) is a psychiatric disorder classified by the World Health 
Organization as either harmful use or abuse and dependency in the tenth version of International Classification of Diseases, ICD-10 
[5]. Smothers and Bertolucci [6] found that heavy drinking was associated with declining physical activity and although Lisha et al. 
[7] found a positive association between physical activity and less severe forms of AUD (abuse), they also found that severe forms of 
AUD (dependence) were associated with lacking physical activity. Prior research has, however, not fully investigated physical activity 
patterns in a clinically diagnosed sample of individuals with AUD, but mostly focused on health behaviours of college students or in 
general population studies [2,3].
Physical activity is widely considered as protective against development of non-communicable lifestyle diseases, and it has even been 
proposed that physical activity may play a protective role in developing substance use [8] and promote physical and mental health in 
individuals with alcohol use disorder (AUD) [9]. A recent Danish study found that being sedentary in leisure time was a risk factor for 
developing an alcohol use disorder, such that low or moderate/high leisure-time physical activity was associated with almost half the 
risk of developing alcohol use disorder compared with a sedentary leisure-time physical activity [10]. Some earlier studies indicate that 
physical activity may be useful in the treatment of AUD [11-13]. Therefore, there is a need to investigate the physical activity behaviour 
in clinically diagnosed treatment seeking individuals with AUD, and whether alcohol use is associated with their physical activity levels. 
It is well documented that alcohol use is one of the largest health risk factors, as it substantially contributes to the global burden of 
disease. More precisely, alcohol contributes to 4% of total mortality and between 4% and 5% of disability-adjusted life-years [14]. This 
makes alcohol a serious but avoidable risk to the public health. Furthermore, alcohol dependent individuals were found to have an in-
creased risk of all-cause mortality compared to the general population [15], which potentially could be argued to be mediated through 
other health detrimental life style choices such as lack of physical activity. It is therefore worth investigating patterns of physical activity 
in patients with AUD, so that early intervention can be made if physical inactivity appears to be an additional health risk. 
The present paper aims to describe the physical activity engagement of 119 Danish consecutive patients seeking treatment for Alcohol 
Use Disorder. The relationship between physical activity at treatment start and alcohol use prior to treatment start will also be investi-
gated.
 
Design
The study is based on baseline data from consecutive patients enrolled in a randomized control trial (RCT), investigating whether addi-
tional psychical exercise improves the effect of the treatment for alcohol use disorders [16].
Patients were consecutively invited to the RCT study at the time they initiated outpatient treatment and were enrolled in an exercise 
intervention where they were asked to complete a physical activity questionnaire. Informed consent and local ethics committee approval 
has been provided. A detailed report of the recruiting process, methods and interventions is published elsewhere [16,17]. 
Sample
Over a period of two years, 175 patients recruited from two outpatient alcohol treatment centres were enrolled in the RCT study. The 
patients were asked to complete the International Physical Activity Questionnaire (IPAQ) at treatment start. However, 56 patients did 
not return the questionnaire. Hence, the current study sample consisted of 119 consecutive patients. The IPAQ-completers and IP-
AQ-noncompleters did not differ in demographics or alcohol use; with the exception of alcohol problem severity expressed as Alcohol 
composite score (Table 1). The majority of the participants (82.2%) had alcohol dependency and the rest had harmful use of alcohol 
(17.8%), according to the International Classification of Diseases, version 10 (ICD-10). The patients did not have any other substance 
use disorder than alcohol use disorder. 
Methods
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*) Educated: 0: No education after municipal primary and lower secondary school, 1: Technical or college education
**) A standard alcohol unit contains 12 grams pure alcohol
***) ASI: Addiction Severity Index
 
Table 1. Basic information on the patients seeking treatment for alcohol use disorder, who did or did not fill out the questionnaire on IPAQ.
Measures
Assessment of physical activity
The level of physical activity prior to the treatment start is measured by using the International Physical Activity Questionnaire (IPAQ) 
[18]. In this study, we used the short IPAQ form “last 7 days recall”, which is a 27-item self-completion questionnaire.  It assesses 
physical activity undertaken across a comprehensive set of domains, including leisure-time physical activity, domestic and gardening 
activities, work-related physical activity, and transport-related physical activity. The short form asks about three specific types of activity 
undertaken in the four mentioned domains: walking, moderate-intensity activities, and vigorous-intensity activities. Domain-specific 
estimates cannot be estimated in the short form, but from a health perspective it is total physical activity that is important. 
The continuous indicator of physical activity is presented as median MET-minutes/week (Metabolic Equivalent of Task). Volume of 
activity is computed by weighting each type of activity by its energy requirements defined in METs to yield a score in MET-minutes. 
METs are multiples of the resting metabolic rates and a MET-minute is computed by multiplying the MET score of an activity by the 
minutes performed. The following values are used for the analysis of IPAQ data: Walking = 3.3 METs, MPA = 4.0 METs and VPA = 8.0 
METs. Using these values, four continuous scores are defined [18]:
Walking MET-minutes/week = 3.3 x walking minutes x walking days
Moderate MET-minutes/week = 4.0 x moderate-intensity activity minutes x moderate-intensity days
Vigorous MET-minutes/week = 8.0 x vigorous-intensity activity minutes x vigorous-intensity days
Total MET-minutes/week = (Walking + Moderate + Vigorous) MET-minutes/week scores
Assessment of alcohol consumption
The Time-line-follow-back scale (TLFB) [19] (Sobell & Sobell 1992) was used to describe alcohol-free days as well as number of drinks 
per day. By use of TLFB patients describe the daily number of standard drinks 30 days before the baseline interview. The average num-
ber of standard drinks consumed per week during the last 30 days is expressed as units/week.
Data processing and analysis
Data processing rules and analysis of the IPAQ were conducted according to “Guidelines for the data processing and analysis of the 
International Physical Activity Questionnaire”, as recommended by the IPAQ Research Committee [18]. Values lower than minimum 
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 No IPAQ-data   
N=56 (32%) 
N (%)  Mean(SD)           
IPAQ-data 
 N=119 (68)  
N (%)  Mean(SD) 
p-value Pearson  
χ2  test 
Males  37 (66.1) 85 (71.4) 0.47 
Mean age (years) 45.7 (10.7) 44.8 (11.6) 0.64 
Living with partner (yes) 15 (26.8) 44 (37.0) 0.18 
Employed (yes) 32 (66.1) 66 (55.5) 0.83 
Educated*)  36 (64.3) 88 (73.9) 0.19 
Number of standard 
alcohol units/week**) 
58.1 (45.6) 48.8 (43.6) 0.23 
Alcohol composite score, 
according to the ASI***) 
0.75 (0.20) 0.66 (0.22) 0.008 
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values for duration of activity (10 minutes) were recoded to zero and we excluded missing from the data. 
We conducted chi-square test for the associations between diagnosis (abuse or dependency) and category of physical activity level ac-
cording to World Health Organization (WHO) recommendations, and in order to assess the association between alcohol consumption 
and physical activity level. Furthermore, logistic regression analyses were conducted to allow controlling for covariates. Explanatory 
variables included in the logistic regression model were education, employment and living with a partner, which often have importance 
for both engaging in physical activity and in AUD treatment. Level of statistical significance was determined at p < 0.05. Analyses were 
conducted using Stata 14 statistical software (StataCorp LP, College Station, Texas).  
Categorical Scores
The three levels of physical activity used to classify the study population are: Low, Moderate, and High. Individuals who did not meet 
the criteria for the categories Moderate or High are considered to have a low physical activity level. The pattern of activity to be clas-
sified as Moderate is five or more days of any combination of walking, moderate-intensity or vigorous-intensity activities achieving a 
minimum TPA of at least 600 MET-minutes/week. The criterion for classification as High is seven or more days of any combination of 
walking, moderate-intensity or vigorous-intensity activities achieving a minimum TPA of at least 3000 MET-minutes/week [18]. 
Findings 
The WHO [20] recommends that adults aged 18–64 perform either 150 minutes of moderate-intensity physical activity (MPA) or 75 
minutes of vigorous-intensity physical activity (VPA) during the week [20]. According to the IPAQ guidelines, these recommendations 
are equal to 600 MET-minutes per week [18]. We found that the majority of the sample did meet the criteria for being physically active 
as recommended by the WHO [20]. The analysis of data according to the IPAQ guidelines revealed that 20% of the sample had lower 
levels of physical activity than recommended by the WHO [20].
Frequency and amount of the physical activity among the patients can be seen in Table 2. Levels of physical activity in the study pop-
ulation according to the mentioned IPAQ- criteria were as follows: Low: 19 (20%), Moderate: 46 (48.4%), and High: 30 (31.6%). On 
average, participants had 18 (SD 10.5) drinking days before treatment initiation, where the amount of consumed alcohol was 48.8 (SD 
45.7) units of alcohol per week (Table 1).
*) Number of days with performed moderate-intensity physical activity
**) Number of days with performed vigorous-intensity physical activity
***) Number of days with performed walking 
Table 2. Participants’ engagement in physical activity at vigorous and moderate level and walking in the past seven days. Data processed according to 
IPAQ-rules (N=95).
The MET values of, respectively, TPA, VPA, MPA, and Walking set out in table 3 are all indicators of levels of physical activity among 
the participants in the study. Although mean values are presented here (Table 3), we focus on the median MET-minutes/week because of 
the non-normal distribution of energy expenditure in many populations, as proposed by the IPAQ protocol. Also, the median MET-min-
utes/week for performed total physical activity shows that the sample in general was physically active at a healthy level. 
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Days Moderate PA days*)   
Mean (SD) = 2.7 (2.3) 
N (%) 
Vigorous PA days**)  
Mean (SD) = 1.6 (1.9) 
N (%)    
Walking days***) 
 Mean (SD) = 3.8 (2.8) 
 N (%) 
0 
1 
2 
3 
4 
5 
6 
7 
27 (28.4) 
 4 (4.2) 
20 (21.1) 
13 (13.7) 
5 (5.3) 
15 (15.8) 
3 (3.2) 
8 (8.4) 
40 (42.1) 
15 (15.8) 
12 (12.6) 
11 (11.6) 
8 (8.4) 
6 (6.3) 
2 (2.1) 
1 (1.1) 
20 (21.1) 
5 (5.3) 
16 (16.8) 
4 (4.2) 
2 (2.1) 
13 (13.7) 
2 (2.1) 
33 (34.7) 
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*) missing on 24 patients due to data processing according to IPAQ guidelines, hence n=95
Table 3. Performed total, vigorous and moderate physical activity and walking in MET-minutes per week among patients in treatment for AUD, 
medians and means (N=95)*.
We found no statistically significant associations between alcohol use and physical activity. Hence, alcohol consumption did not predict 
physical activity in this sample. Nonsignificant findings are shown in Table 4. Having heavy alcohol consumption before treatment start 
did not predict a higher risk of having no or low level physical activity at treatment start (unadjusted OR = 1.34, (0.40; 4.52), adjusted 
OR = 1.39 (0.40; 4.77)), compared to not having a heavy alcohol consumption in the days before treatment start. 
*) Educated: 0: No education after municipal primary and lower secondary school, 1: High school and technical or college education
Table 4. The association between low level physical activity or physical inactivity (less than 600 MET-min/week) at treatment start and heavy alcohol 
consumption (more than 35 standard units) in the last 15 days of the month before treatment start (OR, 95% CI).
 
Our analyses indicate that drinking behaviour prior to treatment start is not related to physical activity patterns measured at treatment 
start. Other studies have found positive associations between alcohol consumption and physical activity [1,6,21-23]. Yet, similarly to 
our findings, physical activity was not significantly associated with alcohol consumption in another study of health behaviours among 
adolescents [24]. Diverse associations between alcohol consumption and physical activity among a wide range of population groups are 
thus reported.
However, the focus of these studies was not on patients with alcohol use disorder (AUD). We found no studies specifically assessing the 
physical activity patterns of treatment-seeking individuals with AUD. Thus, our study is a contribution to the field of health behaviours 
of individuals in treatment for AUD, demonstrating that the majority of them fulfil the criteria for being physically active, but their al-
cohol use is not associated to their physical activity levels. 
Nevertheless, it is interesting that heavy drinking was found to be positively associated with physical activity in most studies [2,3], but 
not in the present one. The small size and characteristics of our study sample - especially that the participants are mostly dependent and 
treatment seeking – may have had some impact in this difference. 
Another interesting finding in the present study is that – although not a statistically significant association –alcohol consumption in the 
15 days closest to treatment start predicted lower probability of total physical activity at treatment start. Although making a decision 
about solving the alcohol problem by seeking treatment could have led the individuals to other health promoting initiatives, we are not 
able to show concurrent behaviour change among patients with alcohol use disorder.  However, pre-treatment changes in drinking be-
haviour were found among AUD patients in earlier studies [25,26], where patients started to limit their alcohol intake before treatment 
initiation. Alongside with this tendency, it is worth considering if one behaviour change leads to another behaviour change in a healthier 
direction in a study with a larger sample size. Behaviour change theorists discuss that changes in life situations often can lead to changes 
Discussion
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MET-min/week Median Mean SD Min Max 
Total PA 1836 2934.3 3015.9 0 13680 
Vigorous PA 480 1228.5 1952.0 0 8640 
Moderate PA 480 990.1 1280.9 0 5040 
Walking 396 715.6 904.3 0 4158 
 
N=95 Adjusted OR [95% CI] Unadjusted OR [95% CI] 
Heavy alcohol use  1.39 [0.40 -  4.77] 1.34 [0.40 - 4.52] 
Educated*) 1.48 [0.39 -  5.49] 1.16 [0.34 - 3.95] 
Employed 0.63 [0.22 -  1.85] 0.69 [0.25 - 1.89] 
Living with partner 0.87 [0.29 -  2.61] 0.89 [0.30 - 2.61] 
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in lifestyles [27]. In our case, the decision of seeking treatment for alcohol use disorder could possibly have led to decisions of a health-
ier lifestyle. However, our analyses were not able to show if there was a case of concurrent behaviour change among AUD patients. It 
is possible that physical activity behaviour is not easy to change just before or concurrently with treatment start, and therefore it is not 
surprizing that we found no association between drinking behaviour and physical activity. Although nonsignificant, we found that alco-
hol consumption in the 15 days before treatment start may predict a lower probability of physical activity. This finding may support the 
findings by Lisha et al. [7] where alcohol dependent individuals were less physically active than individuals with alcohol abuse, because 
our study population mostly consisted of patients with alcohol dependence. Furthermore, this gives opportunity to discuss the relevance 
of intervening with physical activity or exercise for patients with AUD in order to reduce health risks. However, unlike former findings 
[7], we found no significant associations or differences in physical activity levels between patients with alcohol abuse and patients with 
alcohol dependence.
Study limitations
Although large, compared with many other studies, it is a limitation of our study that the sample was small. In addition, relatively many 
patients did not fill out the IPAQ questionnaire, and although hardly any differences were found between the patients who did or did not 
fill out the IPAQ, we cannot rule out that findings only cover a subgroup of patients seeking treatment for alcohol use disorders. 
Validated psychometric methods as the TLFB and the IPAQ were used in the present study. The short IPAQ form “last 7 days recall” is 
recommended for national monitoring and the long form for research requiring more detailed assessment [28]. In this study, we have 
used the short form, and this may have some limitations. The IPAQ short form restricts itself to asking about physical activity in the 
week prior to the intervention. Although it has perfect validity the IPAQ has user-unfriendly aspects, as the difference between vigorous 
and moderate physical activity might be difficult to grasp and to estimate [29] (Committee 2008). Furthermore, it is suggested that even 
healthy populations are challenged in recalling the correct amount of performed physical activity [30-32], why we can assume that a 
sample with AUD could be even more challenged due to possibly cognitive impairment in form of declined working memory. Finally, 
the IPAQ is able to assess daily physical activity within all domains of life, but to assess physical activity as a health promoting behaviour 
another tool could be more suitable.
In general, our results indicate that the majority of the study population reaches the physical activity recommendations of the WHO [20]. 
However, one fifth of the study sample is not as physically active as recommended. Alcohol use prior to treatment start and physical 
activity at treatment start were not found to be associated to each other. Although overestimation due to self-report may have occurred, 
the sample size makes the study representative for patients in treatment for alcohol use disorder. Future studies with preferably larger 
sample sizes could benefit from using a more comprehensive tool for assessment of physical activity levels, such as the long form of 
IPAQ, which allows for asking into longer time periods and distinguishes between domains of physical activity. 
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